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IHTRODÜCTION
E x te n s iv e  work h a s  been  done on many s u b s ta n c e s  w hich p o s s e s s  th e  
p r o p e r ty  o f  in c r e a s in g  c a p i l l a r y  r e s i s t a n c e .  I t  i s  known w ith  c e r t a i n t y  
t h a t  th e  s t r u c tu r e  o f  t h i s  su b s ta n c e  o r  su b s ta n c e s  u s u a l ly  d e s ig n a te d  a s  
v ita m in  P i s  r e l a t e d  t o  th e  h y d ro s y - f la v o n e s .
The im p o rta n t work done i n  t h i s  f i e l d  by  J a v i l l e r  and L av o llay ^  
b r in g s  o u t  new id e a s  p e r t a in in g  t o  t h i s  problem  so  t h a t  t h e i r  c< m clusions 
a r e  w orthy  o f  su m m arisa tio n . W ith th e  u se  o f  th e  s u c t io n  cup m ethod, 
th e s e  w orkers have t e s t e d  many d i f f e r e n t  s u b s ta n c e s  f o r  t h e i r  v i ta m in  P 
p r o p e r t i e s .  Of th e  h y d ro x y -f la v o n e s  o r  f la v a n o n e s , h e s p e r e to l  o r  i t s  
g ly c o s id e  a s  w a ll  a s  e r i o d i c t y o l  and q u e rc e to l  w ere shown to  be a c t i v e .  
The s t r u c t u r a l l y  r e l a t e d  c y a n id o ls  and t h e i r  g ly c o s id e s  a s  w e l l  a s  one 
o f  th e  c a te c h in s  w ere l ik e w is e  found to  p o s s e s s  a c t i v i t y .
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The a c t io n  o f  th e  c a té c h is a  i s  I n te r e s t in g *  C a te ch in  e x i s t a  i n  two 
e p im e rio  form a o f  w hich o n ly  th e  d - e p ic a te c h in  i s  a c t iv e *  I t s  a c t i v i t y  was 
found to  b e  such t h a t  0*01 m il l ig ra m  in je c t e d  i n t o  g u in ea  p ig s  in c r e a s e s  th e  
c a p i l l a r y  r e s i s t a n c e  from  17 to  35 cm o f  m ercu ry .
In  a n o th e r  e x p e rim e n t J a v i l l e r  and L av o U ay  found t h a t  th e  g ly c o s id e  
p h lo r i z in  and i t s  ag ly co n e  p h lo r e to l  a r e  h ig h ly  a c tiv e *  The a c t io n  o f  
p h lo r e to l  i s  i n t e r e s t i n g  b ecau se  th e  s t r u c tu r e  o f  t h i s  p ro d u c t may be r e ­
garded  a s  a  f la v a a o n e , whose h e te r o c y c le  can  be opened by h y d rogena tion*
A no ther p ro d u c t ,  e s e u l e to i  ( 6 :7 -d ihyd roxycoum arin ) and i t s  g ly co ­
s id e  e s c u lo s id e  ( a e s c u l ln )  w ere found t o  p o s s e s s  s tro n g  a c t i v i t y .
In  a tte m p tin g  t o  c o r r e l a t e  s t r u c tu r e  and a c t i v i t y  J a v i l l e r  and 
L a v o lla y  r a i s e  th e  fo l lo w in g  q u e s t io n s :
(1) In  th e  g roup  o f  a c t iv e  p ro d u c ts  w ith  a f la v o n ic  s t r u c t u r e ,  
does th e  o p en in g  o f  th e  h e te ro c y c le  in f lu e n c e  th e  a c t i v i t y ?
(2) D uring  th e  é p im é r is a t io n  o f  th e  i n a c t iv e  d - c a te c h in ,  i s  th e  
t r a n s fo rm a tio n  i n t o  an  a c t iv e  su b s ta n c e  dtw t o  th e  o p en ing  
o f  th e  oxygenated  r i n g ,  le a d in g  t o  a p ro d u c t o f  c h a leo n e  
s t r u c tu r e ?
r* OH
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H lgby r e p o r t s  t h a t  p u re  h e s p e r id in  i s  i n a c t iv e  and a c c o rd in g  to  
him t h i s  sh o u ld  be  due t o  i t s  I n s o l u b i l i t y .  The t r a n s fo rm a tio n  o f  th e  
g ly c o s id e  i n t o  i t s  c h a le o n e  y i e l d s  a w a te r  s o lu b le  and a c t iv e  p ro d u c t .
H esperxdin
> o , ch3
H esperidin chaleone
OH
B u tin  h as been  found  t o  have v i ta m in  P p r o p e r t i e s  b u t  a c c o rd in g  t o  
c l i n i c a l  r e p o r t s  i t  i s  o f t e n  n e c e s s a ry  to  in c r e a s e  th e  u s u a l  dosage b e fo re  
any th e r a p e u t i c  a c t io n  can  be o b se rv e d . T h is  may be due to  th e  f a c t  t h a t  
r u t i n  l i k e  h e s p e r id in  i s  in s o lu b le  in  w a te r .  I t  i s  a known f a c t  t h a t  b o th  
o f  th e s e  compounds a r e  s o lu b le  i n  a lk a l i n e  s o lu t io n  and g iv en  o r a l l y  i t  
may be  p o s s ib le  t h a t  th e y  a rc  s l i g h t l y  ab so rb ed  w i th in  th e  i n t e s t i n a l  t r a c t  
b ecau se  o f  th e  s l i g h t  a l k a l i n i t y  o f  I t s  c o n te n t .  T h is  may be a ls o  th e  
r e a s o n  why some w o rk ers  have found  p u re  h e s p e r id in  to  be a c t i v e .
CHEMISTRY
The tra n s fo rm a t l o n  o f  h e s p e r id in  i n t o  i t s  ch a leo n e  seems to  be th e  
answ er t o  th e  problem  o f  i t s  I n s o l u b i l i t y ,  In  t h i s  t r a n s fo rm a tio n  th e  
change o f  s t r u c tu r e  c o n s i s t s  o f  th e  s h i f t i n g  o f  a hydrogen from  p o s i t io n  
th r e e  t o  p o s i t io n  one to  form  a h y d ro a ^ l  accom panied by  f i s s i o n  o f  th e  
h e te r o c y c l i c  r i n g .  In  r u t i n ,  how ever, due to  th e  u n s a tu r a t io n  betw een 
Carbons 2 and 3 t r a n s fo r m a tio n  sh o u ld  be d i f f e r e n t ,  W ilson^ in  h i s  s tu d y  
o f  th e  b o r ic  a c id  c o lo r  r e a c t i o n  a s s ig n s  th e  fo llo w in g  s t r u c tu r e s  t o  
f i s e t i n  and a l k a l i  t r e a t e d  f l s e t i n .
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A lk a li tr e a te d  f i s e t i n
C o n s id e r in g  th e  s i m i l a r i t y  o f  s t r u c tu r e  o f  f i s e t i n  and r u t ln ^  i t  
seem s re a s o n a b le  t o  assuB » t h a t  # oomfxmnd o f  s im i la r  s t r u o tu r e  shou ld  be 
fo rsw d  from  r u t i n  by  a l k a l i  treatm w rnt.
F is e t in
i^Q~R—>0~R * 
:0
Rutin
I in
X  /*p Lr- o- r *
A lk a li tr e a te d  r u t in  ?
s z h :rik sn ta l
10 gm o f  r u t i n  w ere d is s o lv e d  i n  250 co o f  m ethano l w ith  th e  a id  o f  
g e n t l e  h e a t .  T h is  s o lu t io n  was mixed and a llow ed  to  s ta n d  te n  m in u te s  w ith  
a  s o l u t io n  o f  10 gm o f  p o ta ss iim i h y d ro x id e  i n  50 co o f  m ethanol# D uring  
t h i s  o p e ra t io n  th e  c o lo r  o f  th e  m ix tu re  changed to  a y e llo w is h  r e d .  200 co 
o f  p u r i f i e d  e th e r  w ere th e n  added , r e s u  t i n g  in  th e  fo rm a tio n  o f  an  abu n d an t 
y e llo w  p r e c ip i t a te #  On c e n t r i f u g a t io n  th e  l i q u i d  la y e r  was removed and d i s ­
c a rd e d . % e  p r e c i p i t a t e  was suspended in  e th e r  and c e n t r i f u g a te d  a g a in ,  
t h i s  p ro c e d u re  b e in g  r«P® sted  th r e e  t im e s .  A f te r  rem oving th e  l a s t  l i q u i d  
l a y e r  th e  rem a in in g  e th e r  was e v a p o ra te d  and th e  p ro d u c t d r ie d  i n  vacuum a t
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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low  te m p e ra tu r#  (30®C)* The ©oapound was f u r t h e r  p u r i f i e d  by r e d ia s o lv in g  
In  m e th a n o l, r e p r e o i p l t a t i o n  w ith  e th e r  and d ry in g  i n  v aeu u a  a t  lew  te m p e r-  
a ttx re  a«  p re r io u a ljr*
ïh e  f i n a l  p ro d u e t  %ma a  f i n e  y e llo w  l i g h t  powder w hich  upon exam ina­
t i o n  u n d e r  a m ieroaoope was fm m d t o  be dev o id  o f  c r y e t a l l o i d e l  e t r u c tu r e .
The oompound was f r e e l y  v o lu b le  i n  wat<ur and decomposed betw een  214-216^  C 
w i th o u t  y i e l d i n g  a  d e f i n i t e  m e l t in g  p o i n t .
I n  o r d e r  t o  d e to m in e  th e  c lo s e  r e l a t i o n s h i p  o f  th e  new e<Nspound t o  
t h a t  o f  r u t i n ,  th e  b o r i e  a c id  c o lo r  t e s t  was perfo rm ed  a c c o rd in g  t o  th e  
te c h n iq u e  o f  W ilso n ^ . The r e a c t i o n  was p o s i t iv e  a s  i t  i s  f o r  r u t in *  F u r th e r ­
m ore, th e  p r e c i p i t a t e  o b ta in e d  by  s l i g h t l y  a c id i f y ! n g  an aqueous s o lu t io n  o f  
th e  p ro d u c t  showed <m m ic ro sco p e  e x a m in a tio n  th e  t y p ic a l  e r y e t s l l o i d a l  
s t r u c t u r e  o f  r u t in *
HiARMACQLOGT
E x p e rim e n ta l s t u d i e s  o f  v ita m in  P r e l a t e d  p ro d u c ts  have been  h a n d i­
capped  by ^ e  l a c k  o f  an  a c c u ra te  m ethod f o r  m easu ring  th e  e f f e c t s  p roduced  
cm c a p i l l a r  f r a g i l i t y *  However, th r e e  d i f f e r e n t  m ethods have  been  re p o rte d *  
The f i r s t  o n e , f u l l y  d e s c r ib e d  by A* M. Ambrose and P .  Be £ d s^  i s  
b a sed  on  th e  f a c t  t h a t  c a p i l l a r y  whose r e s i s t a n c e  i s  d e w e s s e d  a llo w  
c o l l o i d a l  d y es  t o  p a s s  thrm % #i. B lue  t ry p a n  i s  i n je c t e d  i n  th e  c i r c u l a t o r y  
sy s tem  o f  r a b b i t s ,  c h lo ro fo rm  i s  a p p lie d  on th e  shaved s k in  w hich p ro d u ces  
i r r i t a t l o m .  I f  t h e r e  i s  s o  c a p i l l a r y  r e s i s t a n c e  a  b lu e  c o lo r  a p p e a rs  i n  
th e  c h lw o fo rm  t r e a t e d  fm tch* In  c a se  o f  in c re a s e d  c a p i l l a r y  r e s i s t a n c e  
DO c o lo r  a p p e a rs  o r  a p p e a rs  l a t e r *
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
The second »ethod«  d e s c r ib e d  by  A. L . B acharach^ u s e s  a  s u c t io n  cup  
• p p l ie d  on th e  sh a red  s k in  o f  g u in ea  p ig s .  2he s t r e n g th  o f  th e  ‘b e g a t iv e  
p r e s s u r e "  r e q u i r e d  t o  prodiuse th e  ap p ea ra n c e  o f  p e te c h ia e  g iv e s  a  m easure 
o f  th e  c a p i l l a r y  f r a g i l i t y .
The t h i r d  m ethod l a  d e s c r ib e d  by G . J .  M ajovskl and h i s  c o l la b o ra ­
t o r s ^ .  I n  t h i s  m ethod, m ice a r e  s u b je c te d  to  a sudden r e d u c t io n  o f  a tm o sp h e ric  
p r e s s u r e .  The e x te n t  o f  t l ^  lu n g  hem orrhage i s  o b se rv ed  i n  c< m tro l end t e s t  
S lice , Due t o  i t s  s lH q p lic lty  and th e  a p p a re n t  good r e s u l t s  o b ta in e d  w ith  
i t ,  t h i s  m ethod was u se d  h e r e .
EXPERIMEMTIL 
Tku» a p p a ra tu s  used  I s  d e s c r ib e d  below .
vacuum r e s e r v o i r
t e s t  chamber
W hite m ice o f  a p p ro x im a te ly  20 grams w ere u se d . Mice o f  th e  same 
se x  and w e ig h t,  f e d  a t  th e  same tim e  w ere u se d  a s  c o n t r o l  and t e s t .  S e v e ra l  
a s s a y s  showed t h a t  th e  minimum • n e g a t iv e  p r e s s u re "  r e q u ir e d  t o  produce lu n g  
hem orrhage was lA -35 mm o f  m erc u ry , t h i s  p r e s s u re  r o s e  t o  65 mm when th e  
s to p c o c k  C was c lo s e d  and th e  s to p c o c k  D opened .
The r u t i n  d e r i v a t i v e  i n  an  aqueous 2.5% s o lu t io n  was i n j e c t e d  p a re n t-  
e r a l l y  a t  a  dose  o f  one mg p e r  gram o f  w e i ^ t .  The pH o f  th e  s o lu t io n  was 
7 .2 .  The c o n t r o l  m ice r e c e iv e d  th e  same volum e o f  w a te r .  A f te r  a p r e s s u r e  
o f  35 SOB o f  m ercury  was rea ch e d  i n  th e  vacuum r e s e r v o i r  th e  s to p c o ck  C was 
c lo s e d .  B oth m ice w ere p la c e d  i n  th e  t e s t  cham ber, th e  c o n n e c tio n  was made
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
by o p en in g  th e  s to p c o ck  D f o r  on* a d n u tc  th e  mice rem ained  In  th e  t e a t  cham ber 
one m in u te  lo n g e r .  They w ere  th e n  rem oved, th e  th o ra x  was opened and th e  
e x t e n t  o f  th e  pulm onary hem orrhage was o b se rv ed  and r a t e d  from  0 to  % « % % .
I n  e v e ry  c a se  th e  u r in e  p re s e n te d  a  d a rk  y e llo w  c o lo r  w hich showed 
t h a t  a b s o rp t io n  to o k  p la c e .  However, i n  s e v e r a l  c a s e s  a y e llo w  p r e c i p i t a t e  
va a p r e s e n t  i n  th e  p e r i t o n e a l  c a v i t y .  T h is  y e llo w  p r e c i p i t a t e  bed th e  same 
a p p e a ra n c e  and th e  same c r y  s t a l l  o ld a l  s t r u c tu r e  e s  one o b ta in e d  by a l i ^ t  
a c i d i f i c a t i o n  o f  an  aqueous s o lu t io n  o f  th e  r u t i n  d e r i v a t i v e .  I h i s  r e v e r s ­
i b i l i t y  seem s t o  be  th e  same p rob lem  t h a t  H lgby found w ith  h e s p e r id in  c b a l -  
co n e , i n  th e  R igby w ork t h i s  p rob lem  was so lv e d  by m é th y la t io n  o f  th e  n a s c e n t  
CH d u r in g  th e  c h a le o n la a t io n .
R
H csoerid in H e sp e rid in  m ethy l c h a leo n e
A l l  th e  r e s u l t s  o b ta in e d  w ith  th e  r u t i n  d e r iv a t iv e  a r e  p re s e n te d  in  
T ab le  I .  I n  T a b le  I I  a r e  p re s e n te d  th e  r e s u l t s  o b ta in e d  w ith  h e s p e r id in #  
m eth y l c h a le o n e  i n je c t e d  a t  th e  same dose in  an aqueous 2% s o lu t io n .
The r e s u l t s  p r e s e n te d  h e re  a r e  v e ry  i r r e g u l a r .  In  soma In s ta n c e s  
th e  re s p o n s e s  w ere s i m i l a r  t o  th o s e  o b ta in e d  by M ajovaki and conform ed to  
th e  c o lo r  p h o to g rap h y  p re s e n te d  In  h i s  r e p o r t ,  b u t  in  o th e r  c a s e s  hem orrhage 
was found  i n  b o th  c o n t r o l  and t e s t  m ice and som etim es o n ly  a  sm a ll hem orrhage 
o c c u rre d  i n  th e  c o n t r o l  n i c e .
In  h i s  r e p o r t  th e  same a u th o r  p r e s e n t s  r e s u l t s  a p p a re n t ly  f a v o ra b le
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
8
TâBÎJl I
RESCLTS OBTAINED BT IMTKAi^KIiaN'SAL ISJECTÎ08 OF EOL: BI-E RUTIN ÎÏSRIVATIVS 
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b u t  i n  h i#  â la e u a s io a  h# m en tion#  t h a t  th e r e  have been  o o o sa lo n a l niiee w hich 
f a i l e d  t o  e i h i b i t  pulxaoracpy W sKxrrhage and #<metime# a x i l l a r y  o r  o th e r  hemmr- 
rh e g e  o c c u r re d ,  i n  su ch  m ice  th e  pu lm onsry  hssaonhage  was a l i g h t  b u t  th e s e  
a n im a ls  w ere d is c a rd e d  trom. th e  e x p e r im e n ts . I t  would be I n t e r e s t i n g  t o  know 
how many evuài e a se #  w ere ^ lo o u n te re d  i n  th o s e  ex p erim en ts*  I t  may be concluded  
t h a t  t h i s  m ethod le a v e s  to o  gx 'cat an  © p io r tu n i ty  f o r  p e rs o n a l  i n t e r p r é t a ti«m*
As f o r  'Ute r u t i n  d a r lv s t l v #  I t s e l f ,  t h i s  p re l im in a ry  s tu d y  does n o t  
le a d  t o  d e f i n i t e  r e s u l t s .  I t  l a  p ro b a b le  t h a t  by  i n t r a p e r l t o n e a l  I n j e c t i o n  
<mly a n m l l  im r t  o f  th e  ijro^tuot i s  abso rbed*  I t  1# p o s s ib le  t h a t  by th e  
o r a l  r o u te  th e  a b s o r p t io n  may be g r e a te r *
coH cm sicm s
I n  many r e p o r t s ,  w a t« r  i n s o l u b i l i t y  o f  r u t i n  h a s  been  m entioned 
t o  be a n  Im p o r ta n t  o b s ta c le  t o  i t s  e x p e r im e n ta l s tu d y  end c l i n i c a l  use* A 
w a te r  s o lu b le  d e r i v a t i v e  he a beam {nrepared h e r e .  A f i r s t  a  easy  h as n o t 
shown d e f i n i t e  r e s u l t s .  H ow ever, th e  tmxm a s s a y  conducted  w ith  h e s p e r id in  
m eth y l ehalcen te  d id  n o t  g iv e  b e t t e r  r e s u l t s  and a n o ü ie r  m ethod afaould be u sed  
f o r  f u r t h e r  a s s a y .
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